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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To easily suppress fixed pattern noise caused by the 
dispersion of a threshold voltage or the like at low cost by easily 
obtaining an offset corrected image signal without using an external 
memory or the like at an AMI. 

CONSTITUTION: At each picture element 1, a column select signal 
having a binary amplitude is supplied to a column select line Lx to 
which a horizontal switching transistor Tx and a transistor Trs for reset 
are connected, and a signal current superimposing a real signal 
current and an offset current to and an offset current are successively 
outputted to a signal line Ls. Then, the respective signal current and 
offset current are converted to voltages by an operational amplifier 4 
and defined as a signal output voltage and a reset output voltage 
respectively and afterwards, these output voltages Vo are 
sampled/held, for example, so as to subtract the above-mentioned 

signal output voltage and reset output voltage by using a differential amplifier, for example, in the rear step. 
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v±y h^as&BsUKWu ^neis^h'ji'x 
a* an* c t mwtt-rz®{m&mw. 

[000 1] 

xmzmm^nrm,&»m»mm\zmLs mz, &m 

Wt&m?. WHAM I (Amp 1 i f i ed MOS 
Intelligent Imager) 

[000 2] 

[*£*©&«] 0#Ji«S©©g»«Sftlcff^. SB 

riBSS£gH#»&f«lfj , " Tl/fy 3 >^r 7 8 
7~7 9 3S, Vol 4 2, No 8 (1 9 8 8) \Z*<D 

[0003] ccx, Km\zm(mmfmekmmo-m 
iz-mxmwrzt. ^v&mmnmi&mm*, m4\z 

Sft^PD. mSLX-i y?>if\-y>i> 
X^Ty, llffifflh^^X^TaRtfy-fe-y hffl©U 
t ? h h 7>yX^T r s i OlfSSntV^. ITS, 
QKm* P D \zMm% b y >V7>9 T a ©y- ht'J-te 
y h h 5 >S>X*T r s ©7-X*»««£n, JflflVfl h 
5>5?X^Ta©HW>»CSitX'f y?>yh5>^ 

x^Ty©y-x«»saBan, s^ex-f <>?>yh^ 
-f ^te#»©*fii*L#«8sn. *lt. mmwh? 

>9X9T a © V-X &N,Ttt£H*0ilifte*&ft 
[0 0 0 4] r©IitiS!@^ii«gMTIS. Sli^S© 

fcRU 6 nfcifiBffl h 5 >$>x* t a ©y- h CBttrT 
mmm® h7>^x^Ta©v-xio«toffl-r<t5fc 

[000 5] 

B&rt9->Wg (FPN) C©ffl«/^-> 
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mawi (hummo i otasLfc^fc^Tsn, 
sNjt**fta-&s. ^©a&A^-^^w^siH 

tbTtt. h7>> ? X^©ajg7 r D-feX^«p7?©d , 3© 
ft», #*^X TOjrftfcttfME. ®t£& 

frfc£©»I#*©W-rt»SiEH-rs#Biai»©h9 

[0 0 0 6] ±IBU#Vi<i«£E©«&p^lc«fc^@^/t 

io &->m<Dig&%mtvTti, m&. nmtwrst 

f&LXKZ (1 9 8 8<PxHfv3>^±ffl^3- 

£*t, Cl©7l'-A^ ; E>J*l B*-8lfy MftA&L 
7 8 0 (H)-X5 0 0 (V) H^©y^X^L' 
-feii. 780X500X8 = 3. lMfcf^ h'iJSt* 
•5. 115 0 (H) X 5 0 0 (V) gffflHDT 

V^©y^X^"t"fT?a. 1 1 50X500X8 = 
4. 8 M by }- ^©.kdlc, *MM*Uft 

S»fc*tt3XMit!*D, *-©i8&«**>i§!±-f-5<hH 

[0007] #5gnm r©i5^ffli)gt«*^anfc 

*>©■?. ^©SWtfStc^B, nxhli£ff3rr5 

•rs d t*^sm<«i»gs*a«-rs c t \z as. 

[0 0 08] 

50 [®jss#ft-r-5fci*©#a] s^^pd 
t, -?-©§3t^PD^6©m^m#*ii«-rsii(i^ 

ST a ±S#^#<£ U -fe y U -fe y h^gT 
rs$, #H^llr*U ^neii^l*»VhU^X« 

miiWmZ n-5ffS«?«L y leff §iRX-f y y 
SsU 2«i©S4SVxiRiyrvx2^^fr^9"Jjl*im^H 

[1] SlXH [2] **ftJ&Sn-5?!ia*?«Lxlcy-fes; 
aTaj5^M^SLslC)E^M*m^I [1] t'J-fey 

40 mtimm [2] &m*-rsj:5ic*^rs. 

[0 0 09] 

mm ±a©*5sw©«^»c<tn«. §ib^ 1 ic*^ 

T. UtyhfgTrs RtWIS^X'f y ?T x amm 

znzpimsm'L x »c 2 «i©siisviiRc;vi2&wr -a 
#m$imH [1] &t;H [2] s«i&bT. mnmL 

s «©«^«85 I o t*y-ky hflig I 

[2] atfiftatifcft^) 1 [i] tu-tyha*« 

(^-7-tryHSiS) I [2] 5£«*tU*-rsj;5fcLfc 
©T. =&m*ffi^l [1] &tf I [2] SW^.li-9->^ 
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T±EW*m^l [1] t±EUiry hffi^m^ I 
[2] t««^ffia-r-5^ifc«kD, ^•7irs' 

ftJEE© tf 6^ €f J; 5 B£A*- fcao£ 
SJc«))EE-r5rt!4tT#5. 
[0 0 10] 

^L-fcytm^S^fcjSU&Se^MOS FET (MO S 

mmx-ms b ? >i?zj>) ©y- h \zmmvxmwtmm 
[ooii] z(Dm^mmm^Aa>^mmi\t. y*b 

^•Y^-HPDt. **MOSFETTSIriESnfc*iffi 

x. ^itX^y^^h^vX^TyRrPJ-fe^hffl 
h7>^^Trs,!:£fLTSE0, m^Hift 1 *<V 

[0 0 12] ®B^ac(slK2tt. &ff ©MiSX-f >y?> 
yh^vX^Tyfc^^SHSPU *¥^SIbIK3 

a, &?!i©#¥x-r yf>^h7>^nxt'jt2/ 

hffl h 5>-/Xi'T r s St>t7Mit5. -tbT. 
^B^HK 2 *^ 6.©ff VmC«fc o TMi«m 

TyW» SnT^St>©frst, *¥*3cIhIK3 
A^©?iJS*?M^HC*Si;TjB^CS|^«n- l^ij. n 

n + i*»j- • -ata^sn, ^-nc^cx. m^o> 

WrS. M^tfmffn-l^J. mffn^J, mfTn+lJd 
• ■ • K^tt-SHUt 1 ©m*«tS I *tmff ©«^«8L s 

[0 0 13] Sfcfc, &iB*l©«I^^Wrst. #H 

mCT. SjiX-f y^>f h7>yX^Ty©FH> 
K&KSttTfcO. ^rofttX-fy^y^^X:? 
Tyll, ^©V-X^LTli<Bfflh5>^X^Ta© 

> i?X * T y ©y- MC ttSB^SlHlK 2 A> 6 ©ff SS? 
«8Ly*tgsiK3nT^S. £©frS*?ISL y £SCTS 
itX'f y?>#b7>?7>9TyOy-hifi-t>2tlT 

4 Lfc3tfi^«ffiflcS^< ®&**Si6X-f y?>y H 5 
>^X^^LT«(Bffl h5>vX^©y-McEPJD5 
lii|ifflh7>^X^TalCtt*¥X'fy9 1 
>:/h7>^X3'Tx*ti[jrijt^2tl*t*(C. 
X-f h ^ ^X* T x ©y- MCtfcK¥^2© 
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-f >y^>y h5>^X*Tx ©y-XIC«:fl*f*iL s # 

[0 0 14] 7*h^*-HPDtt, 
X-f5/^>yh7>^X^Ty©tS*\ Utyhfflh7 
>s>x*t r s izhmmztiTisr)^ £©U-fes/ hffl h 

7>^^tx t^t*¥^2ti5iK 3 frwwmm 
r^'j-fey vm\- ! 7>"jx9T r s©&HW>tii. £ 

K5>5?X^Tr s >T£b£HB£3:* V 

thxfttfVthr fT-St. iOr^Oh7>WTx 
RtfTr s»C*^TVthx<Vthr tfeS«t5tCl9:W-r. 

[0015] j*:^ *m\z<&zmvmmm<»thft. ® 

»c. LZ^mm<Dlte>-D'it\z®m?z*y±y bm&z 
RfcSU ®%.K9->m : gZWR2VZ>%ttiiVj3tiktZ~D 

[0 0 16] Sf, d©@#»«&^A©ajH5tfc88K::fc 
V>T. &H&1©?* hy^-FPDICti'J-fey WB 
h7>^Tr s*?>LTlD«3<BVdd*t-fey hStl 

tlfc^a*?* h^*-HPDIcKJR$nSfc», y 

*hy-i*-}*PD<Dmm^ xmyt\zmcxm'>t 

^. *ICSiSjtatIBlg52*^W^(JmfT©ffa^SLy 
30 fcfT&&«^Vm£#|&-r£. t©fTS*?M#Vm©tt 
il&tioT. mff©SiSX'f 7f>^h7>yx^Ty 
©y-h*t^->L. h^-f^-HPD 
©m&^SBX-f i/?>y h7>^X^TySaCTli 

Hffl h7>i?x^Ta©y-ht:Biin$ns. ess, r© 
^©#tt&^rrs. 

[0 0 17] ^IC, *¥j££@&3a>e09*.tfn-l?a] 

o^js^L xic^js^m^HD-i ^fti^-rs. j:©^j 

40 S««^Hd-1 tt» l^i2^i:»C^5tl, li*C 
©MSim^Hn-1 [1] tt, ^©effi«ev«,*i2^:© 

^-niOfe/jNt^nxn.s. ip^, i #©&$?®-if Hn- 

1 [1] ©«JEE^*SVx.tt. *¥X-f b<7>V 
X^Tx©Utr^«tVthx<tOfe^T'J-fe?' hfflh7> 
•^WTrs fflb#^fiiVih riDfe/MCiS^n (V 
thx<Vx,<Vthr) , 2*©3l5?^Hn-l [2] © 
«BE«iSVx2tt. Ut7hfflf-7>WTrs©Lt 
V><lVthrJ;Dt)±JcK^tl5 (Vx 2 >Vthr) „ 
[0 0 18] SEoT. l^©S»?m^HD-l [1] ©A 
50 TJfcJtCfct *¥X-f 7?>i'f>7>yX^Tx^-> 
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**SM$nfc«^) In-l [1] £*¥X-f y3->ifY 

«D«#«SLs*ai:TifT ! ^7-f>vL»c^*ffl'r. c 

'J-fey hm Vyy^XfT r s Bt7T*5, 
#:©2#:©&fl?<B-*tHn-l [2] ©X^NflCtiTK^X-f 

Dfc*fr*u-fes» bffifrt>nz>. z.<Dt*. v-kvbm io 
omn&ffi. (*y±y bmw m-i [i] 

s£«UTe5^^>VLIcH*ffi3tt.5o -£LT. 
*¥jt£lHlKr3j5>6JK*Cn?iJ, n+l?J. n + 2?lj. • 

• <D&mm&.mLx\z*:*mm&mmin . Hn+i , h 

d+2 • • • S«if&-r5rtlc«fcO. mfrKW-rSBj!? 1 

©«^««u [i] tv-tymotsnmmi [2] * 
-r. 

[0 0 19] S3T?^Tl*©M«m^ (Hn-1 
[1] , Hd [1] , Hn+1 [1] , Hn+2 [1] • • 20 
■) . 2^<nWHm^ (Hn-1 [2] , Hn [2] , H 
n+1 [2] , Hn+2 [2] • ■ ■> . flHHM (In-l 
[1] , In [1] , In+1 [1] , In+2 [1] • • 
•) RV*7lzy hmSSE (In-l [2], In [2], 
I n+1 [2] , In+2 [2] • • •) £**i|g«;l,T, 
H [1] , H [2] , I [1] fttf I [2] tBT. 

[00203 Mtty-iyvLnzm&ft-znit&fmm 
m [i] , i [2] «. ^a©^T>^4trmjE 
giftsn, tu*mffivotLT»a©«»fflai5i»Bic: 

&J&;**X5. ±f2tU7J«EVott, ±Sfi^SiSl tm 30 

15fc©S!R«^H [1] JC#£Lfc«#ffi;t}«jE 
V [1] (Vn-1 [1] , Vn [1] , Vn+1 [1] , 
Vn+2 [1] • • •) £2&©31R,f^H [2] \Zttf& 
LfcU-fey MHA«JBEV [2] (Vn-1 [2] , Vn 
[2] , Vn+1 [2] , Vn+2 [2] • • •) jWRMU 

[0 0 2 1] MUffiaElKBtt. =^©*>:/U >f * 

-jh«br (&m. mzs/uw&t&t) 5, 6Rtf 

ttj&a&:frUT;Mrm©S/H|sl8&5,fcSB3©S/H 40 
@K7lcft«6Stl5. mi©S/H@K5lrAAStlfc 

^ttj^mjEv [i] tfv>7v>ifx-}v\ t 2n, &3 

©S/HtaK7ICA*$nfctil*«EVott. Sg2©? 
n>y^fl^C» tzXr3toTV±y MB*«EEV [2] *i 

•y->p r u>y*-;uH2n5. sgics/Hisi&s^e, 
ta*$ns^i©-t}->^>j>^*-;i'H©^ (&&. # 

irS/HM^tE-T) SH. tt. MIC»2©S/H|5I?S 

6ic«j&sns. ;:©^2©s/Hi5iK6icA*$nfc 

SlOS/Hi^SH, tt. ^2©i^n>>^ft^C2 IC 50 
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2©S/H@86#i&, ±gE«^ffl7J«JEEV [1] 

5>^tiM»L'fc^2©s/H^sHi *«ta^sn. 

H3©S/HlaI!S7*>$, ±g'J-fey hffl7J«£EV 

[2] tHi;«*t#U *^2©?D-^I^C« 
ffltiirt^S^tl^WbfcSgSOS/Hfc^SHj *t 

[0 0 2 2] ^n^S2©S/H©#SH 2 t^3©S 

/Hi^sH, a. ^a©^aiiis888ir«j&^n. & 

SKliegSlCfc^TSS/Hff^SHi, RtfSHj © 

M»ffla*<ff t>n. *©hi*^* o «t o «»®a«© 
asi«^so«tw*$n^. ±iesg2©s/H» 
fsm tt, ±Efi^a*mjEv [l] tmm-e&Q. 

tOflfSHi Kit U-fe-y hf®0*7±y hSSSEI 
[2] ICS^<U-fey hffi*«ffiV [2] tffissnx 
V>S. ±E«3fflS/Hi^SH, jjd. KU-fey 

hffl*m£Ev [2] t^fi-pa&srt*^. r©«Stja 

SlCiO. U-feyMH*«EEV [2] *tfB«an. fto 
T, r©«gffla|5IKB©ffl+j^((>o*^ttS©m^ 

ilio (=i [i] -i [2] ) ic«^f<ii«m^s 
[0023] ±i£©<fc5c. ^wcjctui. &mmi\z 

hfflh7>^Tr s*t«^^tl^?US#l5«lLx{c2 

<i©«'HVx l &^vx2£^rr^ja«?M^H [i] mt 

H [2] £{ft*&LT. ft#IS!L s tCtt©m#«SS I o t 

t7-t-y hmssi [2] ataganztit *tm«f i [i] 

<»:^7-t^hS86l [2] fcJB&fflTjU 6«*§-SS6l 
[1] RZf*7ty bmmi [2] 5^T>^4ICT 
«£ESftLT*/rff^ffl*«BEV [1] SOTtyhtB 
TJSJBEV [2] tbfc©*, ^n&W*aEVoi&«^ 
tf-9->^/*-* H LT«S©«f9^«^»JSIgS 8 * 
i!Sffl^T±l2m#ta*«JBEV [1] tJtBU-feyMU 

TiSBEv [2] t&mmm-rzi:5izvitw. 

[0 024] 
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[Hffi©(BI*S;BlM] 

[01] *^J6«s|t;^S@«:j§S!^g©MSe (@^j§» 
[02] *«HMc:ft«MlfiSB»<!>«A««-r^D 
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13] xmmmzmwut&mmwomnmmz*'? 



[04] mw\z&zmm<D®'&mtfi*iF'rm® 
i mm 

3 *¥^3El5lK 



5 



4 ^7>^ 

5 ^l©S/HIaIK 

6 S2©S/H|sJK 

7 &3©S/H|Hl& 

8 3iIWtlI38 

Ta itBffll^^X* 

Ty MitX-f vf->ifV^>V7.9 

Trs 'Jti»hfflh7>^ 
10 PD 7*h^-f^-H 



[01] 




To- **mn>>*9 Ty--M5tf«*S'W*5#W PD-»K«^K 
Tx •••• JC^jWv^i 1 '"'-^*** Tre — 'JfcrWB V?>¥J9 
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